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Abstract

PURPOSE: To determine whether macular infarction measured as hyper-reflectivity of the
middle and inner retinal layers predicts long-term visual acuity outcomes in participants with
central retinal vein occlusion (CRVO) or hemi-retinal vein occlusion (HRVO).

DESIGN: Clinical cohort study using post hoc secondary analysis of phase 3 clinical trial data.

METHODS: This post hoc secondary analysis of the phase 3 Study of COmparative Treatments
for REtinal Vein Occlusions 2 (SCORE?2) clinical trial included 310 of the 362 participants with
macular edema secondary to CRVO/HRVO who were randomized to injections of aflibercept or
bevacizumab. Month 01 (MO1) optical coherence tomography (OCT) images were analyzed using
the following grading scheme: no infarction (grade 0), only middle retinal infarction (grade 1),
diffuse middle and patchy inner retinal infarction (grade 2), and diffuse middle and inner retinal
infarction (grade 3). Visual acuity letter score (VALS), central subfield thickness (CST), and
number of anti—vascular endothelial growth factor (anti-VEGF) injections were correlated with the
infarction severity grade at month 01.
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RESULTS: More severe macular infarction, with both middle and inner retinal layer hyper-
reflectivity (ie, grades 2 and 3), was associated with worse MO0 VALS and was predictive of
VALS at M01 to M60 (P < .001). More severe infarction was associated with greater CST at
presentation; however, after the first anti-VEGF injection, CST decreased and was similar across
all grades at all time points (P> .05) with similar number of injections.

CONCLUSIONS: Participants with more severe macular infarction at M01, as graded with OCT,
exhibited worse visual outcomes despite significantly improved macular edema from month 6 to
5 years. This suggests that macular infarction may drive visual acuity after retinal fluid is treated
with anti-VEGF.

CENTRAL RETINAL VEIN OCCLUSION (CRVO) IS ONE OF the most common retinal
vascular diseases, causing vision loss and blindness due to complications including macular
edema and retinal infarction. Dye-based fluorescein angiography is the traditional tool to
evaluate retinal non-perfusion and to assess visual and anatomical outcomes in eyes with
CRVO. However, this modality requires the intravenous administration of a dye that is
invasive, time consuming, and associated with systemic risk, even mortality in rare cases.

Optical coherence tomography (OCT) is a fast, practical, and non-invasive tool that provides
depth-resolved, cross-sectional scans of the retina and can be an informative method to
assess the severity and anatomic level of macular infarction in eyes with retinal vascular
diseases such as CRVO.1-3 The mildest form of acute macular infarction may manifest on
OCT first in the middle retinal layers or the inner nuclear layer as hyper-reflective bands
and is referred to as paracentral acute middle maculopathy (PAMM). More severe forms

of macular infarction can also involve the inner retinal layers, specifically the ganglion cell
layer. Progression of acute macular infarction from the middle to the inner retinal levels can
even occur in the same eye; it has been referred to as the ischemic cascade and may be
related to the predominantly vertical or in series organization of the retinal capillary plexus.t

Although OCT has revolutionized the management of retinal disease, the identification of
OCT-based biomarkers that predict visual outcomes in participants with CRVO remains
elusive. Intraretinal hyper-reflective foci, disorganization of the inner retinal layers (DRIL),
ellipsoid zone (EZ) or external limiting membrane (ELM) disruption, and choroidal
thickness analysis are OCT biomarkers that can potentially predict visual acuty.223
However, there is significant variation in the predictive power across studies.24-26 This may
be because no OCT biomarker measures the fundamental pathophysiological unit of disease
in CRVO: namely, macular infarction.

To our knowledge, there is no published OCT-based approach to stratify macular infarction
and to predict visual outcomes in eyes with CRVO or HRVO.12-16 The purpose of this study
is to determine whether the anatomic level and severity of infarction on OCT, as graded

by the extent of hyper-reflectivity involving the middle and inner retinal layers, can predict
long-term visual acuity outcomes in eyes with CRVO or HRVO after treatment of macular
edema with anti—vascular endothelial growth factor (anti-VEGF) therapy.
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METHODS
STUDY PARTICIPANTS:

This is a post hoc secondary analysis of participants from a multicenter, prospective,
randomized noninferiority trial (Study of COmparative Treatments for REtinal Vein
Occlusion 2, SCORE 2, Clinicaltrials.gov identifier NCT01969708) of eyes with macular
edema secondary to CRVO or HRVO comparing intravitreal bevacizumab and aflibercept.
The study was approved by the Institutional Review Boards associated with each center or
the central Institutional Review Board. All participants provided written informed consent.
The study adhered to the tenets of the Declaration of Helsinki.

The SCORE?2 design and methods have been described in detail.2” The main inclusion
criteria included center-involved macular edema, defined as central subfield thickness on
OCT (CST) =300 pm (or =320 pm if measured on a Heidelberg Spectralis OCT), and a
visual acuity letter score (VALS) between 19 and 73 Early Treatment Diabetic Retinopathy
Study (ETDRS) letters (~20/400-20/40). Between September 17, 2014, and November
18, 2015, a total of 362 participants were randomized to receive intravitreal bevacizumab
or aflibercept. Participants were excluded from the secondary analysis if an OCT image
was unavailable or if the quality of the image precluded adequate grading. Study visits
were conducted per protocol with treatment provided per protocol from baseline through
month 12 (M12) and then at the discretion of the investigator thereafter. Study visits were
conducted monthly from baseline to month 06 (M06). Between M06 and M12, study visits
were performed, per protocol, on a variable schedule depending on response to treatment
and secondary randomization. After M12, participants were followed off-protocol; study
examinations were performed at months 24 (M24), 36 (M36), 48 (M48), and 60 (M60).

SPECTRAL DOMAIN-OCT ACQUISITION AND DATA COLLECTION:

All spectral domain (SD)-OCT volume scans were acquired by study-certified
photographers according to the imaging protocol approved by the SCORE2 reading

center (Wisconsin Reading Center, University of Wisconsin—-Madison) and using the Carl
Zeiss Meditec Cirrus (Carl Zeiss Meditec) or Heidelberg Spectralis (Spectralis Heidelberg
Engineering) OCT machine. The Zeiss macular volume scans included 6-mm B scans and
comprised 512 A-scans and 128 B-scans, and the Heidelberg scans were 20 x 20 degrees
and comprised 512 A-scans and 97 B-scans. The VALS was recorded according to the
electronic ETDRS protocol at study visits. Demographic data were collected through review
of medical records.

SD-OCT ANALYSIS AND GRADING SCHEME:

Central subfoveal OCT B-scans from participants at the baseline and 1-month (M01) follow-
up visits were analyzed by 2 independent graders (A.A., D.S.) who were masked to all
additional participant data. Images were deemed ungradable if the retinal lamination was not
visible on OCT because of significant macular edema or low image quality. Discrepancies

in grading were adjudicated after discussion between the 2 graders. The grading scheme for
infarction was developed based on our existing knowledge of the ischemic cascade and its
relationship to the organization of the retinal capillary plexuses.!
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A description of the OCT grading scheme for macular infarction used in this analysis is as
follows. The OCT grading scheme includes 4 grades of infarction severity from grade 0 to
grade 3, with higher grades denoting increasing severity of infarction (Figure 1). Grade 0
is defined by an OCT macula without any evidence of abnormal hyper-reflectivity or acute
infarction of the middle or inner retinal layers (Figure 1, A). Grade 1 macular infarction

is defined by the presence of only middle macular infarction with hyper-reflectivity limited
only to the inner nuclear layer (INL); this lesion pattern is known as paracentral acute
middle maculopathy (PAMM) (Figure 1, B). Grade 2 macular infarction is defined by the
presence of middle (ie, INL) retinal layer hyper-reflectivity associated with areas of focal/
patchy inner macular infarction (ie, hyper-reflectivity within the ganglion cell layer [GCL]
and retinal nerve fiber layer [RNFL]) but limited only to the retina either temporal or nasal
to the fovea (Figure 1, C). Grade 3 macular infarction is associated with both middle and
diffuse inner macular infarction and hyper-reflectivity present on both sides (eg, nasal and
temporal) of the fovea (Figure 1, D).

Non-perfusion was measured within the ETDRS and Networc grid, and foveal avascular
zone (FAZ) integrity was also measured, in the available 94 patients with FA at baseline.28

If the quality of the image prevented analysis, the patient was not included. The FA non-
perfusion measurements were measured on either a superimposed ETDRS grid (28.3 mm?)
over the macula placed on the central 35 degrees or a superimposed Networc grid (860 mm?)
that incorporated most of the visible retina.28 FAZ integrity was based on the greatest linear
dimension (GLD) from 1 edge of the fovea to the other edge (um). Intact FAZ showed no
evidence of FAZ enlargement with a GLD of 500 pm. An abnormally enlarged FAZ was
separated into 3 groups based on the GLD: group 1, <900 um; group 2, <1800 um but >900
pm; group 3, >1800 um.

STATISTICAL ANALYSIS:

Statistical analyses were performed using R version 3.5.0 (www.r-project.org). Interval
variables were reported as means and standard deviations (VALS, change in VALS, CST,
number of anti-VEGF injections). The ;(2 test was performed to compare categorical
variables (sex, history of anemia, anemia at presentation, history of renal disease, renal
disease at presentation, FAZ integrity). The Shapiro—Wilk normality test showed a non-
parametric distribution for all interval variables. Therefore, the Kruskal-Wallis analysis

of variance and post hoc pairwise Wilcoxon rank sum tested were performed comparing
interval variables (VALS, change in VALS, CST, number of anti-VEGF injections) among
the 4 infarction grades. Inter-rater reliability correlation kappa was used to determine

the consistency of infarction grade measurements between D.S. and A.A. The Pearson
correlation and Kendall correlation were performed to correlate VALS and age and non-
perfusion within ETDRS and Networc grid based on infarction gradings.28 Non-perfusion
within ETDRS and Networc grid and FAZ integrity were analyzed by Kendall rank
correlation. A Pvalue <.05 was considered statistically significant, except when Bonferroni
correction was performed for both of the analyses shown in the Table (£ < .008; 0.05/6). The
Bonferroni correction of 6 was based on the total possible variations of comparison between
grade 0 and grade 3. Where any post hoc pairwise Wilcoxon rank sum test was performed,
Bonferroni correction was applied.
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All 362 SCOREZ2 study participants were initially evaluated, and 52 participants were
excluded because of an absent or ungradable MO1 OCT for macular infarction (14.3%).
Detailed demographic data of the SCORE2 population have been published previously.2”
Of the 310 remaining participants whose M01 OCT of the central macula was graded, 46
were grade 0, 5 were grade 1, 189 were grade 2, and 70 were grade 3. Inter-rater reliability
correlation kappa between the graders (A.A., D.S.) was 0.89 (95% CI = 0.87-0.91). There
was no difference between patients in terms of age, sex, or concomitant history or diagnosis
of systemic disease such as anemia (P= .05) (Supplemental Table 1). Of note, there were
fewer patients with a history of or diagnosis of renal disease at presentation in higher
infarction grades compared to lower infarction grades (P= .02 and P= .01, respectively), but
this is likely a spurious correlation related to small sample size.

VISUAL ACUITY OUTCOMES:

A summary of the VALS across grades over 5 years is detailed in Figure 2. Notably, the
number of participants with available VALS is presented at the bottom of Figure 2. Of the
310 included participants, 291 (93.9%) at M12, 194 (62.6%) at M24, 171 (55.2%) at M36,
144 (46.5%) at M48, and 133 (42.9%) at M60 successfully completed follow-up.

Baseline (M00) VALS was significantly higher among grade 0 (59.7 £+ 11.8) compared with
grade 2 participants (51.9 + 14.3, £<.008), and participants in grades 0, 1, and 2 exhibited
a higher mean baseline (M00) VALS compared to participants in grade 3 (41.4 + 14.0, P<
.008). At M01 (when OCTs were graded), all 4 grades demonstrated a similar VALS with an
overall mean of 64.1 + 15, P=.88). At M06, grade 0 (79.2 + 12.3) continued to exhibit a
higher mean VALS compared to grade 2 (71.5 £ 18.5, £<.008), whereas all grades (84.6 +
11.3) except grade 1 VALS exhibited a significantly higher mean VALS than grade 3 (57.7
+23.2, P<.008). At M12, all grades demonstrated a significantly higher mean VALS than
grade 3 (60.8 £ 23.1, £<.008). Grades 0 and 2 continued to have a higher VALS compared
to grade 3 at M24, M36, and M48 (P < .008), whereas there were insufficient participants
in the grade 1 cohort to meet statistical significance. At M60, although there was a trend
toward higher VALS in lower grades, only grade 2 (69.5 + 18.1) showed a significantly
higher VALS than grade 3 (52.2 £ 22.5, < .008), likely because of substantial attrition in
the grade 0 cohort.

Infarction grading was correlated with VALS at M12 (R =-0.37, £<.001), M24 (R = -0.35,
P<.001), M36 (R =-0.44, P<.001), M48 (R =-0.40, P<.001), and M60 (R =-0.36, P<
.001).

Univariate regression modeling confirmed that the MO1 infarction grade was predictive of
VALS at M12 (8= 0.14, P<.001), M24 (8= 0.08, < .001), M36 (8= 0.15, P<.001),
M48 (8= 0.14, P<.001), and M60 (8= 0.11, P<.001).

To reduce the risk of outlier bias, change in VALS at each follow-up time point compared
to baseline was calculated. Comparison of the change in VALS across all grades at MO0 and
MO06, M12, M24, M36, M48, M60 revealed no differences (P> .23) (Supplemental Table 2).
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RETINAL THICKNESS OUTCOMES:

A summary of CST across grades over 5 years is shown in Figure 3. Again, the number

of participants with available CST is presented at the bottom of Figure 3. Of the 310
participants with a gradable OCT at baseline, CST was available in 306 (98.7%) at M0O,
302 (97.4%) at M01, 290 (93.5%) at M06, 278 (89.7%) at M12, 198 (63.9%) at M24, 177
(57.1%) at M36, 143 (46.1%) at M48, and 134 (43.2%) at M60. At the MO0O visit, a larger
CST was correlated with increasing grades of infarction severity as measured at M01, with a
statistically significant increase in CST comparing grade 0 (534.5 + 172.5) vs grade 2 (652.9
+ 215.5, P=.003) and comparing grade 0 and grade 2 vs grade 3 (771.5 + 278.3, P<.002).
At M12, grade 0 exhibited a significantly greater CST (278.5 + 118.3) compared to grade 2
(249.6 + 125.8) and grade 3 (248.7 £ 138.3) (P < .003). At all other time points, there was
no significant difference in CST among the infarction grades (P> .05).

NUMBER OF ANTI-VEGF INJECTIONS:

The number of anti-VEGF injections received between 2 timepoints are summarized in
Table 1. Across all grades, the mean number of anti-VEGF injections received was as
follows: MO0 to M06 was 5.9 + 0.3, M06 to M12 was 4.9 + 1.6, M12 to M24 was 3.9 £

3.3, M24 to M36 was 3.8 + 3.3, M36 to M48 was 3.2 £ 3.5, and M48 to M60 was 2.4 +

3.5. Despite a gradual decrease in the number of anti-VEGF injections over time, at no time
point was there a significant difference among OCT infarction grades in terms of the number
of injections (P> .31).

Of note, we found a statistically significant but low correlation between OCT macular
infarction and non-perfusion on macular ETDRS (R=0.26, A= .03, Tau-B = 0.29, Tau-B
P=.006) and peripheral Networc grid (R=0.26, A= .03, Tau-B = 0.24, Tau-B P=.02)
(Supplemental Table 3). In addition, increasing grades of infarction severity correlated with
a greater degree of disrupted FAZ integrity (Tau-B = 0.22, P=.06) (Supplemental Table 3).

DISCUSSION

In this post hoc analysis of SCOREZ2 data, we define an OCT grading system of macular
infarction, based on the level and extent of retinal layer hyper-reflectivity, to stratify disease
severity and to predict visual acuity in participants treated with anti-VEGF for macular
edema secondary to CRVO or HRVO. We graded OCT images at MO1 after the baseline
visit (ie, 1 month after the first anti-VEGF injection) because the presence of significant
edema and hemorrhage at baseline typically limits OCT grading of macular infarction. We
found that more severe OCT grades of macular infarction (ie, grades 2 and 3 with both
middle and inner retinal layer hyper-reflectivity) at M01 were associated with lower (ie,
poorer) VALS at baseline (M00) and were predictive of lower VALS at M06-, M12-, M24-,
M36-, M48-, and M60-month follow-up. However, all infarction grades achieved similar
gains from baseline (M00) in VALS without a difference in the number of anti-VEGF
injections given in each grade. Although macular edema assessed by CST was greatest in
the grades with more severe OCT graded macular infarction at M00, there was no difference
in macular thickness at any time point after anti-VEGF therapy was started (ie, there was

a large reduction in all infarction grades). This suggests that macular infarction, as graded
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with OCT at month 01, might be the key factor (hot CST or some other biomarker) driving
vision and can be measured to help predict visual acuity outcomes.

It is true that retinal non-perfusion as assessed with dye-based fluorescein angiography (FA)
can predict visual outcomes.29-31 In the Central Vein Occlusion Study (CVOS), the presence
of ischemic CRVO, defined as 10 disc areas of non-perfusion, or macular non-perfusion with
an enlarged foveal avascular zone as graded with FA, were correlated with worse visual
acuity outcomes.32 However, FA, unlike OCT, is invasive, is time consuming, and does not
provide depth resolution. These FA studies, therefore, were unable to capture participants
with mild CRVO, such as those with isolated PAMM, as FA cannot accurately identify

eyes with only deep retinal capillary non-perfusion causing isolated middle retinal layer
infarction.33 In addition, FA identifies non-perfusion or absence of blood flow to retinal
tissue, whereas OCT captures infarction, or damage to the retinal tissue as a consequence

of non-perfusion. Three studies have since incorporated OCT grading systems of macular
infarction to evaluate long-term visual acuity outcomes; however, all of these analyses

were limited by small sample sizes.34-36 Two of these studies developed and used a semi-
automated algorithm to measure ganglion cell layer (GCL) reflectivity and found that the
heterogeneity of reflectivity within the GCL identified at MO1 was predictive of visual
acuity at year 01.3%:36 The current analysis is unique, however, in that the OCT macular
infarction grading scale that we have developed is uncomplicated and practical and can
easily be implemented and applied by clinicians, without the use of an automated algorithm
or other complex methodology. In addition, the current analysis used a large cohort of eyes
followed up to 5 years and included a standardized protocol to record visual acuity as well as
certified technicians to acquire the OCT images.

Other OCT biomarkers may be predictive of visual acuity in CRVO and HRVO. These
include intraretinal hyper-reflective foci, DRIL, EZ or ELM integrity, and choroidal
thickness.12-2% Of these, EZ integrity was reported as predictive of visual acuity outcomes
in 2 clinical trial cohorts (SCORE2 and LEAVO). Specifically, Sen et al reported that
participants with intact EZ exhibited a best-corrected VALS >70 at 100 weeks, and
Etheridge et al reported that absence of the EZ inside the central subfield identified at
month 1 was predictive of worse 2 year VALS in multivariate analysis including DRIL.1315
Although the integrity of the EZ is an important biomarker for visual potential, EZ loss is
not a direct measure of macular infarction. Furthermore, 35.0% of images were ungradable
for EZ assessment at MO1 as compared to an ungradable rate of 14.3% using our OCT
classification system in this study.1 It is likely that the high ungradable rate for EZ
assessment in eyes with CRVO or HRVO will be common in future datasets because of

the inherent nature of CRVO and HRVO that are associated with significant retinal edema
and hemorrhage rendering the EZ difficult to assess. In contrast, OCT hyper-reflectivity
provides a predictor specifically related to underlying macular infarction and can be detected
even in scenarios in which the EZ integrity is difficult to assess. Moreover, severe macular
infarction as detected with OCT at MO1 can be present even in the presence of an intact EZ
band.
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STRENGTHS AND LIMITATIONS:

Strengths of our study include analysis of a carefully characterized cohort from a large
multicenter clinical trial with standardized OCT parameters and treatment protocols. The
injection regimen after 1 year represents real-world treatment and outcomes. Limitations
include a substantial decrease in participant retention after 2 years. In addition, the clinical
trial required macular edema for enrollment, and therefore results from the current analysis
can only be extrapolated to such eyes. The cohort comprising participants with grade 1
macular infarction (ie, isolated PAMM-only lesions) was, in fact, very small, and this
limited the power of our analysis. It is very likely, however, that cases with only PAMM
and no evidence of macular edema represent the mildest forms of retinal vein occlusion
with the best visual outcomes. In addition, our proposed OCT-based system of macular
infarction requires grading at month 01 when macular edema is improved or resolved and
does not confound analysis of hyper-reflectivity. Finally, no study has directly correlated
OCT infarction and FA non-perfusion, in part because of the poor visualization of the
deep capillary plexus by FA.33 In addition, proper co-localization of FA non-perfusion
and OCT infarction would require en face OCT, which was not performed in the initial
clinical trial. Although we found a correlation between OCT macular infarction grading
with non-perfusion graded within the ETDRS and Networc grid and integrity of the foveal
avascular zone (unpublished data), further validation studies are necessary.28

CONCLUSIONS:

Our study supports a practical OCT grading system of macular infarction, based on the
anatomic level and extent of retinal layer hyper-reflectivity, to predict visual acuity in eyes
with CRVO or HRVO. Specifically, eyes with worse macular infarction, as represented by
hyper-reflectivity within the middle and inner retina on OCT at month 1, are more likely to
have worse baseline visual acuity and worse long-term visual outcomes. This OCT grading
scheme can therefore be used to predict long-term visual outcomes, and indicates that a key
factor with an impact on long-term visual acuity may be the level of macular infarction after
retinal fluid is treated with anti-VEGF.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Grade 0 No ischemia:
No hyper-reflectivity noted throughout all layers of the
¢ retina.

Grade 1 Middle retinal ischemia:

1 Hyper-reflectivity limited only to the inner nuclear layer (or
also known as paracentral acute middle maculopathy,

PAMM).

| Grade 2 Middle and focal/patchy inner retinal ischemia:
Hyper-reflectivity affecting either the ganglion cell layer or
# retinal nerve fiber layer that is limited only to the retina
temporal or nasal to the fovea. This is associated with inner
nuclear layer hyper-reflectivity or PAMM lesions.

Grade 3 Middle and diffuse inner retinal ischemia:

Hyper-reflectivity affecting either the ganglion cell layer or

retinal nerve fiber layer that is localized on both sides (e.g.
nasal and temporal) of the fovea

FIGURE 1.
Grading scheme of macular infarction illustrated with optical coherence tomography

(OCT). The infarction grading scale was developed based on the infarction cascade and

the predominant vertical organization of the retinal capillary plexus.! Briefly, the retinal
capillary plexus is proposed to be a predominantly in serial organization in which the

deep retinal capillary plexus is the primary venous outflow track. In mild retinal vascular
occlusion, infarction may first be detected in the retinal layer closest to the venous

pole where oxygen tension is lowest. This manifests as inner nuclear layer (INL) hyper-
reflectivity on OCT and is commonly described as paracentral acute middle maculopathy.
With more severe vascular occlusion, infarction progresses anterior to involve the inner
retinal layer, that is, the ganglion cell layer (GCL) and retinal nerve fiber layer (RNFL),
which are supplied by the superficial retinal capillary plexus. Our OCT grading scheme

of macular infarction is therefore as follows. (A) Grade 0 is defined by the absence of
macular infarction without any hyper-reflectivity detected on OCT. (B) Grade 1 is defined
by isolated hyper-reflectivity to the middle retinal layer, for example, paracentral acute
middle maculopathy (PAMM) with hyper-reflectivity limited only to the INL on OCT
(arrows). (C) Grade 2 macular infarction is defined by middle retinal hyper-reflectivity and
infarction associated with focal or patchy inner retinal infarction and hyper-reflectivity noted
in the GCL and RNFL (arrows) and limited to 1 side of the fovea (ie, nasal or temporal).

(D) Grade 3 is defined by middle and diffuse inner macular infarction with hyper-reflectivity
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of GCL and RNFL on both sides of the fovea (arrows) associated with middle layer hyper-
reflectivity on OCT.
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FIGURE 2.
Visual acuity letter score (VALS) over time as correlated with the 4 optical coherence

tomography (OCT) infarction grades. The mean VALS of the 4 infarction grades was
graphed on the y-axis, with the follow-up interval on the x-axis. There is an initial increase
in the visual acuity across all grades that correlates with resolution of macular edema, most
notably at month 1 when VALS normalizes across all grades (P = .81). However, at baseline
and every subsequent visit, higher grades of macular infarction, as assessed with OCT, are
correlated with a graded and statistically significant decrease in VALS compared to other
grades with less severe macular infarction on OCT (£ < .001). Error bars represent standard
error of the mean. The number of participants at baseline and at each follow-up visit (M01,
MO06, M12, M24, M36, M48, M60) are shown in the table at the bottom to the left or

right of the Y-axis, respectively. Asterisks indicate statistically significant difference across
infarction grades (P < .001).
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FIGURE 3.
Central subfield thickness (CST) over time as correlated with the 4 optical coherence

tomography (OCT) infarction grades. The mean CST of the 4 infarction grades was graphed
on the y-axis with the follow-up interval on the x-axis. There is a statistically significant

increase in CST in the grades with greater macular infarction as graded with OCT (eg,

grades 2 and 3) at baseline. However, after the first anti—-vascular endothelial growth factor
(anti-VEGF) injection, CST decreases dramatically in all 4 grades and is equivalent at all
additional follow-up visits (P> .14) across all grades. Error bars represent standard error of
the mean. The number of participants at baseline and at each follow-up visit (M01, MO06,
M12, M24, M36, M48, M60) are shown in the table at the bottom to the left or right of the
Y-axis, respectively. Asterisks indicate statistically significant difference across infarction

grades (P < .001).
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